Abstract: Stoichiometry and equilibrium study of ion-ligand conducted in aqueous solution by spectrophotometry. Stability constants of the complexes are determined at 25 o C, ionic strength was adjusted to 0.2 (% w/v) with NaCl. The pH was adjusted to 6. 2-Thiobarbituric acid-ion complexes' stability was calculated in aqueous solution using DATAN (Data Analysis program). The results of this method denote formation specie ML 2 . The log K for ions Cu +2 ,Co +2 ,Ni +2 and Zn +2 were 4. 89, 4.69, 4.47 and 4.82, respectively. 
Introduction
Determination of thermodynamic parameters of complexes using potentiometric or spectrophotometric data is a challenging problem to develop and propose new method for selective and sensitized determination of trace amounts of ions. Their stability constants can be of significance in order to predict different chemical processes such as isolation, extraction, or preconcentration methods 1, 2 , since many elements present in trace amounts can be isolated by complexing reagents. The magnitude of stability constant indicates the particular level of tolerance to the interference by other species. The stability constant depends on several parameters such as the electronegativity, hard or soft of the donor atoms in ligand structure, topology of ligand and the ionic radial, charge, hard or soft of the metal ion and its atomic number 3 .
Nowadays, different programs such as KINFIT 4 , BEST 5 and DATAN 6 have been used for evaluating the stability constant of complexes or dissociation constant of ligands, using the spectrophotometric or potentiometric data [7] [8] [9] [10] [11] [12] [13] [14] [15] .
The present work is designed to investigate the effect of the 2-thiobarbituric acid ligand structure on the stability constants of the complexation of the copper, cobalt, nickel and zinc ions, with due attention to extractions of these ions in some works by 2-thiobarbituric acid 16 . 
Experimental
Acids and bases (all from Merck) were of the highest purity available and were used as received. Deionized water was used throughout the experiment. Analytical grade nitrate salt of ions with the highest purity available was purchased from Merck Company and used without any further purification. 2-Thiobarbituric acid was purchased from Merck Company. Absorbance measurements were carried out with a Perkin-Elmer UV-Visible spectrophotometer LAMBDA 25. Measurements of pH were made with a Metrohm 691 pHmeter using a combined glass electrode.
Spectrophotometric titrations
Standard stock solutions of ligand (1.0×10 −3 M) and the metal ions (1.0×10 −3 M) were prepared by dissolving appropriate weighted amount of pure solid compounds in deionized water and diluted to the mark in 25.0 mL volumetric flasks. The working solution of ligand was prepared by dilution of the stock solutions with deionized water. The ionic strength was adjusted to 0.2 (% w/v) with NaCl. The pH was adjusted to 6. Working solution of metal ions was prepared by dilution of the stock solutions with deionized water. According to the spectra reported in Figures 1-4(a) , titration of the ligand solution (1×10 −5 M, 2 mL) was carried out by the addition of micro liter amounts of a metal ion in deionized water (5.0×10 −4 M) using a precalibrated micropipette, followed by absorbance intensity reading at 25.0 o C at the related λ max . Since the volume of titrant added during titration was negligible (at the most 0.01 mL) as compared with the initial volume of the ligands (2 mL) and no volume correction was carried out.
Results and Discussion
Complexation of transition and heavy metal cations are favored by the presence of soft donor atoms such as nitrogen or sulfur, but also ligand containing the harder nitrogen atoms can bind these cations. These ligands, play a key role in the speciation of Cu +2 ,Co +2 , Ni
+2
and Zn +2 in various media and therefore, in controlling its physicochemical behavior, biological availability, accumulation and mobility. Depending on the pH value, presence of salts (ionic strength effect) and degree of saturation of binding sites, ligand substances can form either soluble or insoluble complexes with Cu +2 , Co +2 , Ni +2 and Zn +2 and therefore play a double role in various matrixes. In detail, we examined the complexation of metal ions with ligand and their stability constant and complex structure has been calculated using DATAN.
TBA Information
2-Thiobarbituric acid (Scheme 1) has sulfur, nitrogen and oxygen as donor atoms, allowing them to act as monodentate sulfur donors or oxygen and nitrogen donors. The existence of a donating nitrogen atom as well as =S group in 2-thiobarbituric acid was expected to increase both the stability and selectivity of its ions complex over other metal ions, especially alkali and alkaline earth cations The spectrum of (TBA) in deionized water shows absorption band at 264 nm. As it can be seen from Figure 1-4(a) , a decrease in absorbance is observed upon addition of increasing quantities of ions to TBA solution, whereas the absorption intensity changes as a function of the [L]/[M] molar ratio ( Figure 1-4(b) ). These changes could be attributed to the complexation between the ligand and metal ions. From the inflection point in the absorbance/mole ratio plot at values 2, it can be interpreted that 1:2 (ML 2 ) complexes are formed in deionized water solution.
In TBA, due to incorporation and involvement of nitrogen atoms in the ring, the probability for complexation of ion with this ligand through nitrogen atom will be intensively reduced and due to soft-soft interaction of ion with nitrogen higher stability constant and more stable complexes could be obtained. 
Conclusion
In the present paper, using DATAN and spectrophotometric data, stability constants of metal ions with TBA ligand have been calculated. The results show the stability of the generated complexes as follows: Cu +2 > Zn +2 > Co +2 > Ni +2 . Complexes are in ML 2 formation. This ligand can be used in separation methods specially preconcentration methods.
